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1- 3#*}7l .$.*> ^# ^te^s] <*^}°]&\ 

*M5.e| ^ll^ls.^ *fl -§--§- ^ ^ 42^i\S-^ 

^] ^ ^]1^1S^ ^ SE^ ^2*1]^ #^^t ^"7)1 ^ 

£ 3*^, ^-g- ^7}*\ <t\r& tfl*fl, ^ ^ 

£ 7a 
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% 71 ^-/^ #*HH ^ °l-g-tr ^ iL^ v ^ U"^^, 

"JB-TJi^ 71^- nfl^i] ;E.e}-o]fcL A-^ji a] ^^{Disturbance compensating method and "apparafffs^by 1 a r ~--- 
*F>y?->s\-^\ i fcearning-control , and optical recording/reproducing medium driving servonsysfc'emKd-iisig 
*w thereby } 

-cm . E. l£- # ^ofl ^ lEfl^l oflel ^JL^ ^1^1-. AWT' 

- Jc - s. 2^r ^J^Sl ^ 7]^-nfla|)SJ ^<g*ll = *)H AliEjo^ ^.s.E.olnf. ■ sw>«s# 

' ^ £ 4^ £ 2^1 X|iigofl tflSfl <2]£ ^Kg. ^^§>^ J^-g. ^7>*V ^2fl 7l# 

£ 5^r % 71^-/^^ # 71-1=- ofl^l =^o]y. Al^^o) M 

£. 6^r ^<H1 ^ ^H^l l;^-S.olrl.. 

£ 7a^ 51 6*1H ^- Eefl ^-^^ ^7]^ s^ofl 
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5. 7b^r £ 7a^ A £ 5 ^ .£ 6^1 ^l^S-^ ^ ^ ^]2^l2.e] 

its ^aTOawtrus r 3E. 9^ % 7}^%}o] tifl^ t£sH1 tfl-S-t!: »H 
3'e»vt(9 s-vs&em JL SXty- 

5. lOaSf £ lOb^ ^-g-tb ^ ^-f ofle^, ^ - 

^a. :E.eH«. Ai^Eflo]] a^flsKf ^-g-^l ^7l^<y $\&Sr £.^-5}7] #n ^7)^91 ^aaspRr 

» <>l-g-tb ^ -&^ v ^ "o^^h ^» °l-§-tb % °ti*fl ^^a. a^ a]^ 
<i3> S. % 7]^D^|^ ^^<H1 <^tb ie|?J 6fla| Ajjroj <y^ll- jea]^ ^oitf. % 
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A]i^ofl # ^^ol <^ *J-g-*fi tifl 

-^r°l fe°>^ ^ ^3 c]^ ^^1^ ^.ojji sacK^o]^ ^.g- ^ 

* M^^l ^^tt *fl-M ^ *r SI 7] Aj^Efl^ o]^*v 

^o) oj^lf o]^-Al 7]^ # JEL^o] W.o] ofl^o]] o] E) (220)^ *J*fl Sf\*\& v+Ej-ifl 

^ *\3L7} ^ «o V ^S S)<H 7K>7](200)1- ^n*] ^H*l ^ 

7RV71 (200)3.^ ofle] ^3L( e )fe (210)5. ^ 3 5] jl, ^7} 

(210)^ n cfl^ ^J:(e)!- J£#s>fe- ^ <gJL^-^ ^*Kn. zk% 4^ JjL^ ;*)H 
7] #^ «»4MI 0 lEl (220H 91?}^. ^^FMMEl(220)fe- ^l]^7l(210)S-^Bl 9J 

^r* 7>7>H, 0 2Hr 7>^1^ Asin(cyt+0)# ^ 7> 
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5, 892, 74241 ^fl^l^l 9X^. 5. S$\ ^^*>^, *)H 

£. m- M-EfM-^ j4^6.S^-e1 = (feedforward) SJ^-i" ^r#*>^- 

. ^, S. 14] 2-°}^ ^ <ys]#(1& ^7))*M M-Efu^^ o]]e^ ol-g-^ 

- < 3g^]o] 3.711- ^^}JL ^ $\^£r M-EWlTr ^^H^^f: <?mi 

7l$ 41 :M- ofle]^ ^7l7> 7># S>H M-^^ ^l^l^lo) ^.^r*l ^;O.S7«--Bl ^ - 

.' 3 ^^^^.o,]^7ll 7|]4r€ 5)E.3L^2. *IH ^3*^3ffi#l *fl-<H#&210) #^ - 

• 71 ^4^r Sl^-M-, 7l^ >Hi(^^olBl) ^-^#^1^*> 

*1 SL€r ^-SCopen loop) S.^?t 

<16> £ 4^ £ 2^1 A^^ol] tfl^] ^ ^*3*Rr ^-^-i- ^7>*t #2fl 7^ 

3 ^HH*}. £ 4^1 Al^uflo. ^ ^ 5,550,68541 7fl*l=M 9X^r %°-S-, 

f^B. t\±^L J=eMii *1^41 3-§-^. °1 *1H *1^4Mfe- ^ *)H A l^ ^41 , 
jess cflel ol^>o^ s\?L^EL <a^-g- t^H 31 (400)5. 

at!:, =el-ol ti. 7}^-X\ <q «- ^.oid] ^7H?J eio}-g-(RR0;Repeatable 

RunOut)^) ^ €^-7> ^Srfe- ?H tflH]«|) ^5.3. ^-g-( adaptive) ^ = 
^H-f- (410)1- ^7>5L A]i^4l o}7HrtK <>]» ^gfl fl^l oflel A}jr 

(PES;Position Error Signal ) 5. ^fBl ^-^ ^r^Hr 
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$n fi-sH ^^CDFD-i: £H <^o]xy sfr£\6\) ^^(IDFT)# ^ 

PES ^IJlofl Cisfl A^ Jfto) -f.ao] ofl^ o^^ofl 7R]-X|57lC}-. o]B\^- «^o. ^_ , . 

«=.«fl ofls] a.^- ^c^7> ^ &7ti ^t}. £ 4^ ^li^ ^13^1 = * 

<■ ..^..-.ly . (closed-loop) JL3^><*| ^Jo-S. ^^ltl: 5- 3^^& 

' ^at-ojti. A]^Bflo^ ^ <^«ofl ^7fl*Kr ^3 7}7l ^SHM ^-g^g- ^Sfl 

<17> C]A 3 ^.S^-O] ti. Al^Bfl^. ^ ^71^ Al^^o]! oio^ ( «J--v 

^Sfi *IH £€- ^^Hr JIB^M ttf-E- afloj o]^-g- 7flA>* ^- - 

• - > s tfl-i-ti- 91^ A fl^ ^ ^ ^ ^17> ^tf. 

l^o) 0]=J7^ ^ 7l^^ -EMU 
<18> M^o] ol=jl^]- ^ ^1^, # 7l^-t« 71^-/7(1^ A] ZL *flof<^ifl - 

H.€- ^^Hr ^71^^!^^^- 71^-nfl^^ Ufl^f £Sj-» JH3}1& ^ 

<19> ^)^«V7l ^ 7l^-/7fl^ % 71^- ^.^olti. A^ A] 
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$i*i* ^*\7] $n* ^^mhei ^-71 7}^*m #3 At 

-nr^*ll $1*1 *H($1*1 «Hle-i)» ^#^>7] $1*!- iL2> ^# #7l ^# ^ 

7 } ^^-g-o) ^ 7 ]^ sq^ofl 7l«?l^: #7l <*»?MHtH & ^7) %-*}3>) $1 • 

^^•4^e]f S.^*>7] $1*V *flol ^-ir Tlll^a^ ^1^5.3 ifl-g- 

•«*i«= ^MTrg- $HM1 4^ ^ *1*cWb x\}2tf\S.?) $KM1 ^-71 afll^S.^ ^ifr^MBlW ^ 

Hf^«p2}- ^^T^ f-^ ofl^oflolE^ ^1=H1 7>«fl^7l 7f^ ^ 

Si-WvtW s&7\ *U*llS.e) -8-71 $1*1 ^1 Si 7> °1^>7> ^ ofl^l, -8-71 $1*1 oll'^J 

*m- 7m-»: e)« oi^ ^iPfla^^ t^sm $1^ ^E^tb &°1 

*• s)-7> oi^cfl ^i^£.el^l 7-1 ^-si #ofl ^dio]E£)^ ti>^-^- ^g^fl^i s)-^ 

^33$r ^-71 $1*1 6)1 e) iL^-ir $itv *1H ^(#)-a- ^^°1 «>^^> 

, ^!o:<21>. ^-71 t^^l ^3\-7\ ^ ^^71- ^E^ ^^a**** 

71- ^Sfl^M W>^sl-Cl-. 
<22> 4>7l El-ol *\]o] #7} 7}^ 3#*|7l^r ^s(-^( FG ) 

» °1 -g-*H ^U^lS-el ^o\]±r & ^71 ^-91^ $1*1 °fleH tfl* 

tfl-§-*Hf- <H ^-511^1- ^*1 7}J1, ^2^1SSl ^^1^ *V Sl^i ^7l -^^1 ^"^Sl^ FG 
3 -5Hr ^ ^ ^1^1 M ^^1 ^^511^1" ^^1^^>1 

<23> >^-7l ^ll2^1S.El ^cl-o) yjr ojc^Ao,] ^ ^jjo^ o^S- ^>o| ^ ^^]- 
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<24> ^ll.nflS.Sl XH &rl" 0 l 4^ ^Itt #7) 7}*V <r#<*f| XM2.S] 

-- ^&°] xH ^ #^*>ji f n. 4^01 #7) i^'^^s^-E^ <3 

'^*Mr #3*Rr H^^H -CM- c] if-^-o] ti}^^r^~ 
<25> ^-71 Cf^- -^Xl* «fl^*>7l % 7}mA*& # 71^ Tifl^jfl JEL^o]*- ^ 

--W^tflofl «-7>^O.S ^71^- nfl^Ml ^SHfe-^^-Sl ^7} *J <q ^ofl 

<^ ^.^>7l XH ^n^r iH^Kr, ^ XM^ ^ 2-1- 

*r°fl tfl-g-S]^ ^ = 7 }*H, Z]- c^CBfl^ n>rf Sfl^ J=*« 6)15]^- iL#*}7l 

-w^^^- *fl 2 ^Ei ^ >8-7l Xll^Ei Xl2^B] ^^g. 7 }^} 

<26> ^-71 ^JSLBl ^oll «b ^7}S] E*J} ofl&ll- a.^>7l 3)^3 XH °d ^ 

*Hr Xl2^lS.e] ^ Xl2^l2.e) ^EH XH ^^^l:^- ^-71^ J£7J; ^cf 

<27> ^-71 CfS. ^fl^^]-7l ^ 71 ^-/Xl^ ^71^- ttfl^n *\ 
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£L Al^eflofl ^-7V^^-S % 7]^r ^l A cHl ^7)3 

nfs eb« o^j ofle^ ^.^>7l 3tb *Q<H M*Rr, ^ ^H^ M.^ 5. 

1-^1 A d"7l ^E^ A cM ^1 *])?.] 2) 

^ofl c^H. 511^1: 7>*H , Z}- O^c^l^ u>cf ^ E?« J± 

^>7l $1^ *M2.e] ^v 7 ] ^i^asl ^HeH *1H 

<28> sq^S. ^ ^ ^7l^ ^flo^ cfl^j- <y^3M: <$7] ^*fl *U 

l^lSS^ ^EHl ^SM: t^Kn., #7} ^7) ^^r ^ 

^ ^^t^ ^ll^lS-el ^^51^^- ^-^-71 iU> ^o.^e-1 #^ 

<29> Aj- 7 1 31-^1- «fl^^>7l ^t!:, % 7l^-/7fl^ ^- 7 1 ^ ^fl^^l ^ 

^713 <*\)z\W H^l-71 ^|*]r 'i-^Rr, n 
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7]^ ^ ^1511- i^>7l ^tt 3t| = i^ = (feed-forward) *IH ^ ^Wcr- 

°l-§-*H A oM 5-1^] 41" ^ $1*1 ^l&ll- Ji^S}^ ^H^Tfl* if-^-i- ^^S^l*^ 

-~*JK1y*- <30> #7] ^l^l^, % 7]^ nfl^l^ MSfl^ (tracking) a]2]-*H c^^-j^] 3* 

--L. - "3^ ^ ^71^ ^^5] 37]S. °]tr MSJ fl^l ^ <Hl5] 3717} i^j ^ 

g"*Jffg t o]Aj-o]u| £\Q aflol ^.2-§>^-31 ^r^sr>^ ^<£M ^V^^r 1 }. ■ "^-J-«t*" 35 

<31> ^"71 ^12^1^, SSj *V ^ ^H^cH^ § nfl f k tti^fl A] £5J ^ 

^ ^^-1- u k (t), °H ^€ ^^1 e k (t)el-Ji s^, k+1 *)1 

• o ie5 - - ^ Uk+l(t)7> ^ ^-Ol X^^M, 

~""<32> "'[^^"^ 1] 

U k+ i(s)=P(s)U k (s)+Q(s)E k (s), U 0 =0 

<33> ^7)^, U k+ i(s), U k (s), E k (s)^r AA, U k+ i(t), U k (t), e k (t)^ 5*#Hl-i ^^Ul, 
PCs), Q(s)^r U k+ i(s)7> ^<s}5L^- ^1<=H 31^3*1, tiV^^l 

<34> Aj-7l 3^3*1 3q = i^)^ *iH <g?H «a^^]7l *H2#7lHH ^O^i- 33q 

3=X$JS. *fl°l <aiM ESJ oils] ji^ofl ^ ^71^1 J=?« ofl&M Cfl 
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^ ^ll^l <^<4 3*1 <H1^ Jitfafl 3-8-*§°l w>^^l^>cf. 

- — -«35> ^13^-^ ^^1^ il*HH ZL ^ $m ^flcH <^&J1S 

e^-^i ^4^(500), ^# *r#(510), iL#7] ^(520),-*MS.tJ] ^#(530), afl^SS^SBl 

<38> 6fl^ol]olEi ^(500)^r % 7^ nfl^fl -#ofl Cj] o] 7l ^71 14 71^ 1^ 

*<7iHs>7i 3^ 31= 3*m €3*>7l 31* ^ol4. ^ ^ 

•* * ^ ?510)£: ^-7] 71^-^^H #3 7l^ 3*12]- 31 = 3 3*1 3 Z}o](Sftz\ ofl &| )# 

3!*4. ^71 ^#(520)£- ^# ^(510)°..§.Jj*-E^ #^&-g- ZL°\] 14 

5]- 3*1 ^1&|1- #o]7l 3^ <£jLe]#-8r ^-g-^H ^j^MM^ # 

^^W. ^#(530)£r # 7l^fl^l^ ^7]^ 3?H1 71 

o]^ ^cf(500)2l ^ ^7l ^-<£3 3*1 ofl&l!- J±tf*>7l 3tt *W 

^th^. ^11^11-S.el ^#(530)^, #7l 3*1 °flsl7> °l*}-7> € *»*1, ^"71 

3*1 °11^« ol^oll ^l^^Bl ^cfl *j#sq<H $1^ ^ ^E^^ Sit 

o] ol^ofl ^l^Selofl #6fl SJ^M^Ife ^3 ti>^ ^fl, 

3*fl*l 3*1 *R> **H) ^-^£1^ #7l 3*1 ji^-g: 3tb *M 

Cf. °1^7fl Ol^cfl <y^3lj- icfl Hj-S. oflB] ^3^(3*1 ofl^S.^ 14E}- 
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^Sflo]: *Vcf. ^2«H2.^ ^<=H540)-£r ^ ^1^7> JE-Jf- ^, *M 

2.3 ^£(530) ofl ^-g-°r $1 A <H1 ^ ^ ^^fe ^^-S, o]^ 7]^- nfl^l 7fl 

^ Wfl^ ^sHl ^1"^ Sl^i^o]] ^7l<2] cflE-l Aljrofl tfl*V 

^^.#^-°a-^°l ^H^lSSl ^^(530)^1 H ^H^#-§- IH^tA °1^M, " 

W 3Wth ^-°l T3 o 1 t^(550)£- 145} #7] afl 1*115.3 ^]2^l£^ 



S °l-g-*>a} *MS.3 ^(530)oll^ tb 3€ ^7] ^<£<3 31*1 ofl&M cfltb « 
^ofl tfl-°-*Hr ^ = ^3 a] ?! ZL, ^2^lS.5l ^^r(540)ofl^ ^ ^7) 

«H^^r FG^ ^ ^ ^>7J- ofl^l l-o] Tg^cfl ^ = Efl^# 7>^> 

71(560)^ *IMH.B} ^(530) iE^b ^]2^S.sl ^2 (540)^1 #^-ir 2±#7l ^(520)^] 
#?H1 ^^HM^l ^^(500)^11 afl^tf. *fl2*)lH.Bl ^#(540)£] *H °J ^ 

°J 7}<0;7l(56O)S. ^l7>s)7l *H1, >H2^S.el ^#(540)^ 3" c^eH^Hl jitf 
*1H ^1-8- ^.^m ^^(570)^1 c) ^ 91^}. 5E*h ^ll^S-Bl ^ 

(530)ofl *IH ^ ^#°1 ^ *)H ^ 5.^1) *r 7RV =^#(560 HI ^llriflH. 

51 ^#(530)3 74H ojs] #^^>J1, *f|<H ^M-^ il?> ^^(570)AS 

JfE-^ ^ <ye) ^(580)ol d S^-m ^ &th" 

fifA ^. 71-^/^1 ^ ^1^1 % 71^- H.Hfolti. Al^^o^ 7l^ ^ 

^1 oflsl ^ ^l<H7l(3E 2^1 210)^1 #^ofl ( ^- 71^- nfl^ofl ^5)^ ^^^^1 
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«fr<£ *1H^ 2.1-^, *M3^cK600), ^£(610), 

^12^^(620) ^ 7>^>^(630)^- ^lW. m^^(eOQ)^ H§» ^x] ^.f. 

^lS-Bl ^(610)^: ^^1 ^ofl cfl-os] 

^ o^efl^ 7}*H, ^ <^^.5l|i sflig- ebj] oHe^I- iL#S}-7l ^ 

^&t°l ^l^^W*- Dfla.fil- ^^(610)^, ^l€^^^(600)^-^ 

^^1 <fle]7> ol^}7> ^ ufl*>*l, ^l^Ei^^-(600)^: 7]^ *f]-a|^- 

o]^ofl ^#(610)°fl ^#$°] 9X# ^ ^12^B] ^EK620HH 

^Bi^tb Sol 7>^ ^(630)-i- ^ c)«fl^l ^7}- <a^^<H o]^oH *)]iP|ls.iqoil ^ 
€ 3H1 ^H^M^ ^*j-o} yj-^-o. ^.«jj f ^sfl^l eba x\# ^o>o)l E 

^ fl^l oflSl iLtf-g; fltt *IH SJ^C*)^ O^Tfl oj^o]] ^v$^ ^ 

^ nofl tcj-s- cflal JS/tf'^C^*! ^IsIS^ M-b1-u|-^)§ aV43 #)^-o_ 

^7> ^ cR> #5} ^7} ^ll^E-1 ^(600) ^ 

^12^E-1^(620)^ ^ 7fl^7} ^M^K 

£ ^tb *0<H <^&^- ^ Stl7l fl^r, ^12^SLB1 ^2(630) ^ 

^^(640)^1 c| ^7\% ^ SX^}. *\}2tf\5L?) ^#(630)£- "flS.^ ^#(6 10 HI ^7}S] 

(640)^r ^2^ael ^^(630)^1 ^^-s)ch ^ *1H ^-^*>7l 
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<42> xi\}S.^ ^(610H 4°] «S3 ^ 4^ £^1^ ^5.3 

^(610)^ ajjo] °m #^>JI, ^ *1H M ^#(640)JL^f 

j.-^ ol *H ^ t^Hr ^E]^U)*| ^#(650) °1 Xi\ jc^jg ^ - 

*W- <S»*.<43->c j£ 7a ^ J£ 6 oflA-] 3^ ^7] 3£43-^<q ^7}?A St\^r S)-^^ 

& ^••^44>^ S 7b^!r £ 7a£l 4 tfl-g-^H £ 5 ^ £ 6^1 ^l^S.el ^^(530) ^ 

an^ L? . . ^ ^(610)^1 ^#3^ *H <^ 31 o^o] oj]l- x^^. %o)t\., 

% 7}^/^*§ #*h*i ^-7i^- t»n^n>s-ofl ^713 nf-E 

*l*r, -f^ ^£ ^ A o v # W *fl<H ^-3- ^W(800^^l). ^, ^-7] 

nflaflAj-^ M^J (tracking) *H ^13-^1 ^32] 4^-4 ^ ^ 7 ]^ 3.71 
3. J=?» fl^l ^ail- ^ 3.7}7\ 2L<# *)H «9 

cej-oju. a]^^o) (focusing) ^^Sr ^^}3l, n j£ S^J ^^Hl t^3L 

9] 3gA]o} a.7l# ^^^Jl, 37l 7> 7l^ofl ti]^ ^l-CMg *)H A]i 

^o)] 14^14^ 3.7} 7} ^JL 7}^ ^}o]7) ^AS ol^^P-S. ^ 

^Hl" ^r^l" €-S-7> ZLSlM- 3L7l7> ^ 7l§ ol^l^, 71^ 7l 
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feed-forward) *1H ^ ^^^-(810^1). E,*» ^ °1 

1- *fl, k *1H ^^r* u k (t), °m ^€ h?a cq*] ofle^ e k (t)5]- 

e« n.^«Tl k+1 u k+ i(t)7> l^f ^o] ^S^su 

B ^E65] *Hl*f|S.&] ^(530) ^ ^13.51 ^£(610H = ^ oi 

^ ^-1: <^3M- <S^r 31^. ^ *\]°\7\ ^^o.^(820 

S, €**>°^ 830^31). ^7]^ s]^ nj-g. ^c] 

3 =5fo] ti. Al^^o^ ^ o.^ CLVCConstant Linear Velocity) ^^3.^ ufl^ 

gSH rrfsf^ ^«Rr ^#(^^^)^ S] ^ ^£7> ^Hr 

7%J>- 7 \ ^7l7fl ^cf. ^6j)i=. 820#7]HH a>#^ ^.^Sr wfs 

gojo) ^j-cf. 830^HH^ ^ 4-^* 3 ^*r*l wfl 
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* 9^ 830#3H <^fl <a<H# °l-8-*M % tfl-g-^ ofle^ ^ 

^^>°S. 830^:^ollA| oj^^i T^ofl ^ zLcflS ^-g. 7 }^>rq-. 

, • h ^1- -^'. 3-8-*H (840^711)-, <>H1 vtyz). <^4=- *\}o] 

<46^- -S-.lOa^- £ lOb^r ^-g-^ ^-f^ ^ ^-f^ Ei« ofle^-, 

\ ^Zr.±EL7} ol-g-^-^rf. ■ GLV *1HM- ^^3.3] 7fl Aj ^^Hl ^ i^*^ 

. H 10a^- £ 10b<M, a- ^oflAi 711^ J£# ^1 ^ °1 -g-*Kr ^-f , 

CLV *1HM- c^a. 7flA^ ^£oii 14s. 3^ ^sj.^] ^l&o] ^a]^. i^-*v ^ 

<47> -g- ^-xgofl ^-g- 5.^-*}: ^7l^ Aj cfltfl, 71^-nfl^ol 7^ 

^5j.ofl tcf-g. ^§ ^5: ^ ^7] ^^o)l ^"^1-711, ^3 ^52fl- 
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1] 

#7l 7]^ o^sj. A\o]o\ (fl *1 ofl 5^ £ 

#*>7l ^# ^r^; ^ --^ 

^^iL#4 

^llnflS-Bl ifl-g~g- Jfl#6fl rtj-s} ^l^>^ *1 #*Rr ^12^1S&| 

^ #*Q 145}- #7l ^ll^S-e] ^2^13.5} <H^e^# iJ-^Kr ^o] 

aMS-Sl ^ lE^r ^^^1 #^^r Ji#7l ^] ^ofl 

^ofl 7>^^7l 7R> ^tilfvg: S-^^-S ^ # 71^-/^^ 

[^^% 2] 

*flllH #7l ^l^ilS-Bl 

#71 3*1 o1l5l7> o]*>7> € #71 3*1 oil el # ^Bl^^: &3%, o] 

*U«H:E.sH *i#£H ^B^tb ?JM cl«fl^ ^47> ^l^l *fll*l]:E.BH 
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3] 

-7> ^«fl^-g: ^ *>fe ^ 71-S- nflafl ^fil-olti. ^Ji A]^. - T.r^ = 

4] 

4|*r ^ 3^ ^7] 3*1 ofle^i ^ofl tfl-g-*Kr ^ = ^J^l 

71 Jl, ^12^12.51 ^r^l^ ^ s]^ ^7l ^^>o]] ^-^slfe- FG^l ^ ^ <^xl 

3J*M1 #-§-*Hr ^^ell^# IHM^* £fe ^ 7l^-/7fl^ # 71^- n]l 

*ll H.e|-ol«. A^ti 

5] 

^-71 ^12^1S.&1 2]- 0^31^1 J±# #3 

% 71^- ufl^l JE.eMti 
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[3^*8- 6] 

^l^SHl ^cHl ^flcH <^ &^°] ^ ^ofl^ ^-71 7R> ^^ofl ^11^ 

7] 

^-71^- ufl*fl>}H] ^S]^ ^#^3 ^7}7<\ £}?H1 ^ Esfl ofle^ 

^7} v\)5LZ) ^o]} ^d] ^ft^ ^E^Kr ^2^ ^ 

^•71 ^ll^E-1 f^-Hf ^2^ ^^o) ^-g- 7>^><^ #71 nflSLBl ^1=H 

°H #7l ^15.3 *)H °l-g-*n 3*1 °11sl7V ji#€ 

3s H ^4?V 4^ 7l^^r ^JL^ #7l ^#*3 cfAl ^£]j7 

*fl°H' ^£ £t. 
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<$7] nflS.E| ^oll *V ^7^ SBfl ofl^l- J±#S} 7 1 ^ X|H Oj^ 

ol^^-SHa, ZL ^-71 ESI ^7lo]l ^s)^ ^--c^] ^o]^ tfl-§-^ ^ # 

^12^15.5] ^ 

>H 2^15-Sl ^EHl *IH ^ ^ ^lr* ^.?>*>fe *iL^fe'^?#! £tt# f 

ex ^^Ol.,^- 71^-nfl^ Eg) ^]o]X\ tf 7 ] ^ 0_£_ ^-E^#^ £] ^ ^ 
13 ^8" 91 

*I]7%H1 

*m ^ =l ^%<ls. 

10] 

% 71^- t^RMI ^33*r ^^ofl ttJ-S. Esfl oflsl* J±#S}7l ^ 

^7] ^^1 ofle1# a>}^ ^11^ Ei 



33-22 



1020000049866 2000/12/2 
A EEfl ofl^i- j±#^7l W ^sJM *Hl^ls.el 

' Xll^B| ^S>\ #^ ^12^^ #^^r 7RtSH <#7) ^ 

#7} pfls-ej ^^H] ^71^1 EBfl oflell- il^M ^#^]<»]- 

€ ^, 3- ^o V ^4"7> 71^ &JL^ ^>7l ^ll, *H2^&| 7}*Y <^ 

# ^ ^ll^lS.Sl ^ t^J ^S^uL ZinMl} A ^7l lPflSlii) *H<H ^3 
#°1 <^CllolE^^ ^^-£)J1, 

^^^1 % 71^-nfl^l ^ M«| 41*1 *|) ^"71 JL^> ^^S-^-Ei #^5]^ *\] 

11] 

-^"71 ^l^El ^ ^12^B1S1 ^E-] Tfl^Hr, J=S» <H*1 oflel ^ol ^ ^O.S 5]7l 
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Hi-. 

tfi.-i-i* -a. [^t 3 -^- 12] 

^lio^l ^M*!, 

x*S7.i. oife&i y i [^n 2 -^- 13] 

% 71^-/7]]^ #*H>H # 71^- nfl^l^l iH^^ ^7j3 <2}?H) tr]-^- 

2) oflE^ ji^f?! ^fb feed-forward) °J t^Rt *fl2 

#31; 
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#4 *fl3#444 *fl4 °J n 4-§"44 #71 44°fl 4^ EeM o^] 

- -i* - iL44^ ^1 4^:^# S44-fr ^ <q;£ iLAj- ^ 

14] 

413^1 &44, 4"4 ^im^m, 

# 71-s- nfl444 E5| 7; j (tracking) 44 44^H1 £44 ^ ap^l^ *t 

v.. o^i^^an^ S7ls. sit!- <fl*j ofle]* -t^?-BV r a?7l-7> 4 ; #4 1 3 4€- ^^ffi 

-nr. wmMfr 44 S3 3 4 4^-44^ ^^Rr 4^* ^JLS'^r^-^ 444 4^ 

- 151 

^113^1 &44, 4"4 ^12^^. 

Hefl ^- ^ 4444°14:2 ^- nfl, k ^ 4^4 ^3 441" U k 

>-®B^^) f 4*^^ S^ 44 4^1- e k (t)2l-JL *>^, k+1 4*f) 4^4 *IH 44 

1®i(t)7} 4-§-4 ^44 14 £4 4:#44 , -«r 
<^r44 i> 

U k+ i(s)=P(s)U k (s)+Q(s)E k (s), U 0 =0 

444, U k+ i(s), U k (s), E k (s)^ 44, ufcfi(t), u k (t), e k (t)4 4-t4^ ^t^li, 
PCs), Q(s)^ U k+ i(s)7> ^45^ ^I4€ 44 4 ^4, 44 ^44 14 4434 
^4 ^4 ^44<y 4^i4^ 44 <a^4 £43-3: ^ 4^ 4^ 

444 4*2 1^. 
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161 

17] 

m&n ^M^f ^jl jsl^sh zl ^ $m ^^i^^^^s. 
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